Abstract. Climate risks constitute an enormous challenge to poultry production and have affected the livelihoods of the people who depend on them. Thus, farmers have adopted various strategies that can help them cope with the adverse effects of climate change. The aim of this study is to examine the factors influencing small scale poultry farmers' choice of adaptation strategies to climate change. Data used for this study were obtained from 121 representative farmers selected through a two-stage random sampling procedure. Descriptive Statistics, Likert Scale and the Multinomial Logit Model were the tools used for analysis. Results showed that the mean age and household size of the respondents were 45 years and 5 persons respectively, while the average number of birds per farmer stood at 583 birds. Majority of the respondents had a moderate perception of the impacts of climate change on poultry farming and chose management adaptation strategies in their fight against climate change. Econometric analysis showed that the age, gender and educational status of farmers, number of birds, household size, poultry experience, access to cooperative societies, poultry housing system, access to credit, access to extension services and farm size were the factors influencing farmers' choice of climate change adaptation strategies in the study area. Therefore, policy should focus on awareness creation on management adaptation strategies through enhancing education and extension services as well as access of poultry farmers to credit facilities to indirectly insure farmers against climate change impacts.
Introduction
The poultry sub-sector is the most common of all the sub-sectors of Nigerian agriculture. It contributed approximately 6.2% of the total livestock contribution of 2.67% to Agricultural Gross Domestic Product in 2012 and about 25% to the GDP of Nigeria in 2015 (CBN, 2012; PAN, 2015) . Poultry plays an important economic, nutritional and socio-cultural role in the livelihood of poor rural households in many developing countries as they render not only economic services but also contribute significantly to human food as a primary supplier of meat, egg and raw materials to industries (feathers, waste products) as well as a source of income and employment to people, especially the most vulnerable rural households, compared to other domestic animals (Demeke, 2004) . For instance, about 10% of Nigerian households are engaged in poultry production, mostly on subsistence and small or medium-sized farms. These households depend on poultry for food as well as part-time work to supplement the income of small and marginal farm families. Thus, poultry production is an essential activity because of its vast potential to bring about rapid economic growth, particularly benefiting the weaker or the less privileged in the community (Okonkwo & Akubuo, 2001) .
African nations and indeed developing countries including Nigeria suffer most from climate change consequences because of a high dependence on agriculture. The consequences have largely been unfavourable on crop productivity, poultry, livestock and the fisheries sub-sector (Akinbile, 2010) . It is of importance to note that climate risks are location specific, differing across geographic zones. Therefore, the extent of vulnerability which depends on the risk, options available for managing risk and the welfare outcome are expected to differ across locations. (Maddison, 2006; Rowlinson, 2008) .
Climate risks in the form of drought, temperature variability, too much sunshine and windstorm, DOI:10.2478/plua-2018-0009 increased infestation by pests and diseases, changes in vegetation type, increased in biodiversity loss, increased health risks and the spread of infectious diseases and changing livelihood systems have negative effects on poultry production (Agbaje & Giwa, 2007) . Specifically, high or low temperatures lead to diseases infection while wind may serve as an agent for the spread of air-borne diseases that affect poultry. In particular, poultry flocks are extremely vulnerable to climate change as they can only tolerate a narrow temperature range (Rajkumar, et al., 2011) .
In this regard, if efforts are not made to gain a better understanding of the threats that climate risks pose towards sustainable livelihoods of those who depend on them, the attainment of the Sustainable Development Goals of addressing the problem of extreme poverty as well as the realization of the nation's Agricultural Transformation Agenda (ATA) may only be a mirage. The appropriate adaptation options to help avoid, reduce, control or transfer climate related problems, costs and concerns in the future is also pertinent (Thornton et al., 2007) . This study therefore, aims at examining small scale poultry farmers' perception of climate change, adaptation strategies undertaken in response to climate change, constraints encountered in their choice of adaptation strategies to climate change and factors influencing their choice of adaptation strategies to climate change in Ado-Odo LGA of Ogun State, Nigeria. The outcome of this study is expected to be useful for governmental and non-governmental institutions who are concerned about reducing the vulnerability of farmers to the adverse effect of climate change and by extension, improving household food security. To bring more insights on adaptation strategies that are crucial to coping with climate change, this study will also investigate key determinants that govern farmers' choice of adaptation strategies to climate change. Thus, policy makers will be better informed of the impacts of climate change, the challenges and opportunities that poultry farmers face in adjusting their livelihoods, and what further assistance could be provided.
Materials and Methods
The study was carried out in 2016 in Ado-Odo/ Ota Local Government Area of Ogun State, Nigeria. Ado-Odo/Ota LGA is one of the 19 Local Government Areas of Ogun State, Nigeria. The LGA is the second largest in Ogun State and it is headquartered at Ota. It is located within the tropical zone and has a total area of 881km 2 and population of 621,830 (NPC, 2006). The area lies in the tropical sub-equatorial climatic zone and experiences an average monthly temperature that ranges from 23 °C in July to 32 °C in February. Rains are received as early as March. The vegetation is characterized by plants typical of the rainforest and mangrove forest. The people almost exclusively engage in farming, fishing, craft-making, trading and hunting. Cash crops grown include cocoa, coconut, coffee, oil palm and timber while food crops grown include cassava, maize and vegetables.
Primary data used in this study was obtained from small scale poultry farmers (holding less than or equal to 1000 birds). A two-stage random sampling technique was used in selecting representative poultry farming households. In the first stage, four areas were randomly selected in Ado-Odo/Ota Local Government Area, Ogun State. The areas were chosen as a result of the prevalence of poultry farmers. These areas were Abara, Sango Ota, Itele and Ado-Odo. In the second stage, 35 poultry farmers were randomly selected from the four areas to make a total of 140 poultry farmers. However, due to incomplete questionnaire information from some of the respondents, data from 121 poultry farmers were used for analysis in this study.
Simple descriptive statistics such as frequency distribution, mean, and standard deviation were used to describe the socio-economic characteristics of respondents, identify adaptive strategies employed by the respondents and the constraints encountered by the poultry farmers in carrying out such adaptive strategies successfully. A 5-point Likert Scale was used to examine the level of perception of poultry farmers about the impacts of climate change on poultry farming in the study area while a Multinomial logit (MNL) Regression Model was employed to analyze factors influencing small scale poultry farmers' choice of adaptation strategies to climate change in the study area. The dependent variables were grouped into three. They are: (i) management adaptation strategies such as a proper housing system, proper feed formulation, right stocking density, adequate water supply, adapting extensive poultry management, keeping other livestock, keeping of early maturing birds, prompt vaccination, keeping of poultry varieties, raising broods and sells only (ii) genetic make-up adaptation strategies such as keeping of resistant varieties and cross breeding with exotic birds and (iii) no adaptation. 
Likert Scale
A Likert Scale is a psychometric scale commonly used in questionnaires, and it is the most widely used scale in survey research as the item is often used interchangeably with rating scale even though the two are not synonymous. It is a bipolar scaling method, measuring either positive or negative responses to statements. Sometimes, Likert scales are used in forced choice where the middle option of 'Neither agree nor disagree' is not available. Respondents may avoid using extreme response categories (acquiescence response bias) or try to portray themselves or their group in a more favourable light. This technique was used in this study to examine the level of perception of poultry farmers about the impacts of climate change on poultry farming following Ajibefun and Fatuase (2014) in their study of perception and adaptation to climate change among farmers in selected communities of Ekiti State, Nigeria.
The Multinomial Regression Model
Multinomial estimation is appropriate as it exhibits superior ability to predict discrete choices (Sosina, Barrett, & Holden (2010) . To describe the MNL model, let y denote a random variable taking on the values {1, 2…j} for choices j, a positive integer, and let x denote a set of conditioning variables. In this case, y representing the adaptation measure that is chosen by any farming household in the study area. We assume that each farmer faces a set of discrete, mutually exclusive choices of adaptation measures and these measures are assumed to depend on factors of x. Therefore, x represents several climate attributes, environmental, socioeconomic characteristics of household and other factors. The question is how, ceteris paribus, changes in the elements of x affect the response probabilities p(y=j/x), j=1, 2…J. since the probabilities must sum to unity, p(y=j/x) is determined once we know the probabilities for j=1, 2… J. let x be a 1xk vector with the first element unity. The MNL model has response probabilities:
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Socio-economic characteristics of the respondents
Results revealed that more than three-fifths of the poultry farmers were below the age of 49 years with a mean age of 45.5 ± 15.9 years and were males. Also, more than three-fifths of the poultry farmers were married with about four-fifths having between 12 to 16 years of education. Further, the majority of the poultry farmers had household sizes of between 3 and 8 persons with a mean of about 5 ± 2 persons per household. In addition, more than half of the respondents were not members of any cooperative society and almost four-fifths did not have access to credit.
With respect to poultry farming characteristics, the mean age of poultry farm stood at 11.4 ± 10.3 years with more than half (52.1%) of the respondents having between 501-1000 birds. The mean number of birds in the study area was about 583 birds approximately. Further, more than three-fifths of the respondents had between 5 and 25 years of poultry farming experience with an average of 12.6 ± 10.9 years. Monthly farm income of less than or equal to NGN 50,000.00 constituted the majority income category as more than three-fifths of the respondents fell into this category. The average monthly farm income was NGN 48,777.12 ± NGN 35,166.86. Also, about 67% of the poultry farmers owned the land on which the poultry farms were sited, with majority using either the battery cage system or a combination of battery cage and deep litter housing system. Further, the most commonly used foundation stock by almost two-fifths of the respondents was layers followed by a combination of layers and cockerels. On the other hand, majority of the farmers do not have access to climate information and extension services, nor use veterinary services, as birds were vaccinated by the farmers themselves. Further, most of the respondents (89.3%) had farm sizes of less than one hectare and used hired labour on their farms. The average farm size was about 0.12 ± 0.17 ha.
Poultry Farmers' Perception of Climate Change Impacts and Choice of Adaptation Strategies
The results from the Likert rating scale to examine farmers' perception of climate change impacts were categorized into three levels of perception as shown in Table 1 .
More than one-tenth (12.4%) of the respondents had both high and low level of perception of the impacts of climate change on small scale poultry farming respectively, while 75.2% of the respondents had moderate level perception of the impacts of climate change on small scale poultry farming. The distribution of farmers by the choice of adaptation strategies in Table 2 , showed that proper feed formulation was adopted as an adaptation strategy by all the respondents (100.0%), followed by an adequate water supply, proper housing system, and prompt vaccination chosen by 99.2%, 98.3%, 95.0% of the respondents respectively. On the other hand, adaptation strategies selected by 28.1%, 52.1%, 52.1% of the respondents include cross breeding with exotic birds, raising broods and sells only and extensive poultry management. About 20% adopted the genetic make-up strategies, which comprises keeping of resistant varieties and cross breeding with exotic birds, while only 8% did not adopt any strategy. Table 3 presents the results of the Multinomial Logit Regression Model on the factors influencing the choice of adaptation strategies among respondents. The Multinomial Logit Regression model was used because it exhibits superior ability to predict discrete choices. The Chi-square value of 100.03, which was significant at 1%, is an indication that the model is well fitted. Adaptation was captured as strategies employed by a poultry farmer to cope with climate change. These were categorized into three: (i) Management strategies which include a proper housing system, 
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proper feed formulation, right stocking density, adequate water supply, adapting extensive poultry management, keeping other livestock, keeping early maturing birds, prompt vaccination, keeping of poultry varieties and raising of broods and sell only (ii) Genetic make-up strategies which include keeping of resistant varieties and cross breeding with exotic birds and (iii) No adaptation (Optimistic) which was used as the base category.
Results showed that the age, sex and educational status of a farmer, household size, number of birds, poultry farming experience, membership of cooperative societies, type of poultry housing system, access to credit, access to extension service and farm size were the factors that significantly influenced poultry farmers' choice of adaptation strategies to climate change in the study area. The result of the marginal effects analysis is discussed as follows:
Factors Influencing the Choice of Management Adaptation Strategies to Climate Change
The age of poultry farmers had a positive and significant effect on management adaptation strategies, implying that a year increase in the age of the respondents will increase the likelihood of farmers employing the management strategies by 1.1% relative to no adaptation strategy. Also, the positive and significant effect of the sex implies that male poultry farmers had a higher likelihood of using management adaptation strategies by 16.3% relative to no adaptation. As expected, years of education had a positive effect on management adaptation strategies, indicating that a year increase in the years of education of farmers increased the likelihood of farmers adopting management adaptation strategies by 10.7% relative to no adaptation.
Further, the positive and significant effect of years of farming experience on management adaptation strategies, indicate that a year increase in years of farming experience increased the likelihood of choice of management adaptation strategies by 2.3% relative to no adaptation strategy. With respect to the type of housing employed by the farmers, farmers that used the battery cage system had increased likelihood of choosing management adaptation strategies relative to no adaptation strategy by 17.2%. In the same vein, the significant and positive effect of access to extension service and farm size on the choice of management adaptation strategies as compared to no adaptation strategy implies that farmers that have access to extension services and have larger sized farms were more likely to choose management On the other hand, household size had a negative effect on the choice of management adaptation strategies. This indicates that a unit increase in the household size will decrease the likelihood of a farmer's choice of management adaptation strategies by 23.6% compared to no adaptation strategy.
Factors Influencing the Choice of Genetic Makeup Adaptation Strategies to Climate Change
The number of birds had a positive and significant effect on genetic make-up adaptation strategies. Specifically, a unit increase in the number of birds owned by the household increased the likelihood of choice of the genetic make-up adaptation strategies by 3.9% relative to no adaptation strategy. Also, farmers who were members of one cooperative society or the other had a higher likelihood of choosing genetic make-up adaptation strategies compared to no strategy by 23.5%.
The use of battery cage system by the farmers, increased the likelihood of choice of the genetic makeup adaptation strategies relative to no adaptation strategy by 39.1% while access to credit was also positive and significant implying that access to credit facilities increased the likelihood of choice of genetic make-up adaptation strategies by 40.0%. The farm size variable was significant and positive implying that a unit increase in the farm size of farmers increased the likelihood of farmers adopting genetic make-up adaptation strategies by 3.9% compared to no adaptation strategy.
On the other hand, the age and farming experience of farmers had negative and significant effects on genetic make-up adaptation strategies. This implies that a year increase in poultry farmers' age as well as farming experience decreased the likelihood of adopting genetic make-up adaptation strategies relative to no adaptation by 2.5% and 5% respectively.
Discussion
The majority of the poultry farmers are within their economically productive age and are males. Thus, implying that males are more likely to cope with the tedious nature of poultry farming activities and adopt various adaptation strategies to climate change than their female counterparts (Deressa et al., 2008) . The high level of literacy of the farmers is expected to have a positive influence on their adaptation strategies. On the other hand, the low level of credit access by the farmers is expected to have a negative impact on adaptation to climate change because credit is commonly believed to have a positive effect on adaptation behavior as it significantly influences farmers' ability to adapt to climate change (Gbetibouo, 2009 ). The poultry farmers are engaged primarily in egg production and are small scale farmers as expected, owing to the fragmentation of land holdings in the rural areas as well as the inability to expand production as a result of inadequate capital. Further, a large proportion of the poultry farmers in the study area have a moderate level of awareness of the impact of climate change and employ more of management adaptation strategies than genetic make-up adaptation strategies. The choice of management adaptation strategies relative to genetic make-up strategies could be attributed to its ease of adoption and the fact that the latter is more capital intensive.
More than one-tenth of the respondents had both high and low level of perception of the impacts of climate change on small scale poultry farming respectively, while about three-quarters had a moderate level of perception of the impacts of climate change on small scale poultry farming in the study area. With respect to the choice of adaptation strategies by the respondents, the most widely practiced adaptation strategies by the respondents include proper feed formulation, adequate water supply, proper housing system and prompt vaccination which all fall under the management adaptation strategies, while the least practiced adaptation strategies include cross breeding with exotic birds, raising broods and selling only and adopting extensive poultry management.
The result of the determinants of the choice of management adaptation strategies by the respondents, in their response to climate change implies that older farmers have a higher likelihood of using management adaptation strategies. This might be attributed to the experience of older farmers in perceiving and responding to changes in climate. This finding is in line with the findings of Deressa et al. (2008) ; Ajibefun and Fatuase (2011); Ishaya and Agbaje (2008) . Further, the evidence from literature points out positive relationship between the years of education of the household head and adaptation to climate change (Maddison, 2006) . Thus, in line with a priori expectations, the positive effect of years of education on adaptation to climate change implies that farmers with higher number of years of education are more likely to adapt to climate change better than farmers with lower number of years of education. A probable reason is that educated farmers, because of their exposure, are likely to be more aware of the various management adaptation strategies that could be employed in mitigating the negative impacts of climate change. Farming experience enhanced the probability of uptake of various adaptation strategies. This is an indication that farmers with longer years of farming experience, over time, have been able to gain better knowledge and have more information on climate change as well as the management adaptation strategies to adopt (Nhemachen & Hassan, 2008; Deressa et al., 2008) . Farmers with access to extension services and who had larger farm sizes were more likely to adopt management adaptation strategies because of their increases awareness of climate change as well as the different strategies that may be adopted to mitigate the effects of climate change. This result corroborates the findings of Deressa, Hassan and Ringler (2010), Tessema et al. (2013) and Mengistu (2011) . Moreover, farm size has been associated with greater wealth and it is hypothesized to increase adaptation to climate change. Contrary to a priori expectations that a larger household size enables the adoption of adaptation strategies by availing the household, the required labour force, on the one hand (Croppenstedt, Demeke, & Meschi 2003) , and enabling the generation of additional income from extra labor invested in off-farm activities (Tizale, 2007) on the other hand, the effect of household size was negative in this study, implying that a larger household size decreased the likelihood of adoption of management adaptation strategies. The finding of this study is however in consonance with the findings of Tagel (2013) .
With respect to the choice of genetic make-up adaptation strategies, results indicate that having large number of birds could strengthen farmers' adaptive capacity to climate change, as farmers with more birds are more likely to choose adaptation measures that would safeguard their birds against climate related problems. This result is consistent with the findings of Aemro, Jema and Mengistu (2012), Legesse, Yared and Bewket (2012), Tesso, Emana and Ketema (2012). Also, farmers who were members of cooperative societies were more likely to choose genetic make- and supports earlier findings in this study that farmers who were members of cooperatives had access to credit which gives them the ability to choose more capitalintensive adaptation strategies. The farm size variable was significant and positive implying that farmers with larger sized farms were more likely to adopt genetic make-up adaptation strategies relative to no adaptation strategy. This result corroborates the findings of Ajibefun & Fatuase (2011) and Tesso, Emana, & Ketema (2012). The negative effect of age and farming experience might be attributed to the fact that older farmers and by extension, farmers with more years of experience, are more likely to be risk averse than younger farmers and will therefore prefer management adaptation strategies to genetic make-up strategies.
Conclusion
This study has showed poultry farmers' perception of the threat of climate change and the factors influencing their decisions on which adaptation strategies to employ. Management adaptation strategies were the most widely practiced by the respondents while the least practiced were mainly genetic-make up adaptation strategies. The factors that significantly influenced poultry farmers' choice of adaptation strategies to climate change in the study area include the age, sex and educational status of farmer, household size, number of birds, poultry farming experience, membership of cooperative societies, type of poultry housing system, access to credit, access to extension service and farm size. Thus, based on the findings of this study, a number of different policy options that can assist poultry farmers in their adaptation to climate change in the study area are presented as follows:
• Policy interventions on improving farmers' awareness and knowledge about climate change and different adaptation strategies should be made in order to enhance their adaptive capacity in reducing the adverse impacts of climate change. This could be through organizing the farmers into cooperatives and targeting them for programmes aimed at improving their literacy level regarding the key adaptation techniques.
• Financial institutions, either government or private should be encouraged to collaborate with poultry farmer groups to provide support by ensuring access to agricultural credit facilities. This will afford them the opportunity to adopt adaptation strategies that they otherwise would not have been able to, thereby indirectly insuring them against climate change impacts.
• Farmers' awareness of the prevailing and expected changes in the climate through proper mechanisms such as extension services, that are easily accessible to the farmers, should be a major focus in interventions targeted at the poultry farmers.
